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Procedure
1. Air filters collected every 24 hours
2. Dissolved particulates extracted by rinsing in deionized water
3. Suspended particles were removed by filtering (0.45 𝜇𝑚 )
4. Anion concentrations measured via Ion Chromatography (IC)
Conclusions
Sulfur concentrations are on average lower in Wilmington than Arequipa; however, the  
maximum sulfur concentration comes from Wilmington during the month of June. A  
potential source of the high sulfur concentration may be onshore winds from shipping  
vessels off the coast of California. These ships are restricted from docking in port because  
they use low-grade fuel. Fuel burned by vehicles in California is much higher quality than  
that used in Arequipa and is likely the reason for the overall higher concentrations of sulfur  
and nitrate.
By comparing California to Peru, the data shows that strict regulations on fuel quality can  
reduce air pollution as shown by the overall lower anion concentrations in California. These
results demonstrate how policy can improve air quality, having a long-term positive impact  
on urban population health.
Introduction
Atmospheric aerosols are suspensions of liquid, solid, or mixed particles with highly  
variable chemical composition and size distribution. Aerosol particles are either primary or  
secondary, meaning they are either emitted directly to the atmosphere or from other gases.
All atmospheric aerosols scatter incoming solar radiation, and a few aerosol types can  
absorb solar radiation. Aerosols that mainly scatter solar radiation have a cooling effect, by  
enhancing the total reflected solar radiation from the Earth. Strongly absorbing aerosols have  
a warming effect. The cooling effect of aerosols is not a viable solution to global warming  
because of its other environmental effects. Aerosols can reduce precipitation and have lethal  
effects on respiratory systems.
Results
For Marine Avenue in Wilmington, the sulfate concentration ranged from 0.74 to 7.48
𝜇𝑔 /𝑚 % ,  the nitrate concentration ranged from 0.24 to 5.23 𝜇𝑔 /𝑚 % ,  and the chloride  
concentration ranged from 0 to 6.18 𝜇𝑔 /𝑚 % .  Nitrate and chloride concentrations tended to  
increase from January to December while sulfate concentrations tended to decrease from  
March to December. For Avenida Independencia in Arequipa the sulfate concentration ranged  
from 3.0 to 6.0 𝜇𝑔 /𝑚 % ,  the nitrate concentration ranged from 1.9 to 2.0 𝜇𝑔 /𝑚 % ,  and the  
chloride concentration ranged from 0.5 to 1.0 𝜇𝑔 /𝑚 % .  There was no discernible trend in 
anion  concentrations in Avenida Independencia.
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Figure 1. Locations of test sites Figure 2. Los Angeles in 1973
Methods
This study compares air quality in two large urban environments, Wilmington  
California (a neighborhood in Los Angeles), and Arequipa, Peru. Los Angeles  
has a population of 4 million, large amounts of industry and shipping, and
stringent environmental laws which limit PM 10 to 20 𝜇 𝑔 /𝑚 % . In contrast,  
Arequipa, Peru has 784,651 residents and limits PM 10 air pollution to 150
𝜇 𝑔 /𝑚 % . Major industries in Arequipa include cement and borax production  
and the dairy industry.
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